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PV Norman H. Bangener

Suzanne Danooy, M.D., M.P H

Marcn 11, 1988

Mr. Gera1c Schurtz
Kennecott Explorations Lto.
1515 Mineral Square
Box 11248
Salt Lake City, Utah 84121

Dear Mr. Schurtz:
This letter is a partial response to your proposal to construct golo
processing facilities in Barneys Canyon. l{e appreciate company personnel
escorting Charlie Dletz ano Mack Croft over the project area March 2, 1988.

We are still in neeo of more information pirtaininE to the oeposits that
underlie the leach pads and the pond systems. The report contains the logs of
numerous drill holes, but the lcg locations are not plotted on a map
sufficiently detailed to show'uhe hoi-es, 'uhe ]each pacls, and leach ponds. A.

map showing the location of these logs with reLation to the major conponents
of this project should be provided for our review.

Unfortunately all the test pits that hacj been dug for the project had been
filleo in, so the the underlying deposits were not visible. l{e woulo l-ike to
arrange a date when a backhoe would be available, ano we can revisit the
area. This date should be after we have a detailed map showing the locations
of the test holes and oits.

Several monitoring welIs, some of which must be oowngradient from the site,
will be required as a condition of the approval. Some of the welLs you have
installeo may partially fulfill this monitoring requirement. A detaiLed map

shoul-d be prepared and made avail-able hefore any further holes are drilled-
We may request geophysical logs on I or 2 of the deeper moni.toring wells.

We understand that leach pads are planned adjacent to the railroaO cuts. It
was observed that the cuts generaliy consi.st of coarse sand and gravel. This
is an undesirable situation because any cyanide solutions would be rapidly
transmitted through the gravel to the groundwater in the event of a leak or
spil1.

Grouncwater is only about 200 feet in cepth at the site and temperatures may

not be high enouoh to volatilize the cyanide in solution. This is a oifferent
interpretation than what your company presents on page 72 of the proposal. In
addition, most clay in Utah is montmorillinite which has little ability to
attenuate CN- icns. Accoroinq to the crcss secticns presenteo in tl-,e
report, the top of the water table in many areas is in the volcanic rocks.
Voi-car,ic rocks have very little ability to lower the pH of highly basic
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solutions, sc that CN- would be free to chemically react with metai-s in the
aquifer matrix. Under these conditions, the Ch- ion coul-d trave.L a long
distance in the ground water. Therefore, test holes and pits neeo to be oug
beneath each leach pad and pond to determine the appropriateness of the site
and the design needed for the foundations. Our examination of the site,
showed us this has not been done.

The Bureau has made an extensive survey of the cyanide leach l-iterature, and
the criteria other states are using to regulate cyanioe heap Leach systems.
For your information we are including our current thoughts on heap leach
design in Utah, as follows:

1. A process so.Lution collection system rnust be l-ocateo immeoiately below
the ore and immediately above the primary (flexible membrane) liner.
It must be designeo to convey the design leach flow with a maximum
allowabl-e head of twelve (12) inches. These design flow vai-ues
including maximum application rate and maximum allowabLe heao on the
flexible membrane liner must be submitteo for review ano wilL become
part of the operating conditions of the project. The system must
consist of a high hydraulic conductivity media (Geotextile, drain net,
gravel etc. ) and a pipe collection systbm. If gravel is to be used it
must be rounded and the maximum size shall be limited so the flex:.ble
rembrane will not be damagedl or a sand cushj.on must be provioeo.
Provisions nrust be made to prevent clogging of the process solution
collection system with fines. The solution collection system piping
must be of adequate strenqth to withstand the weioht of trucks ano ore
loaded upon it

In addition, the solution collection system must have a continuous
gravity exit so the fluids will not pond on the flexible membrane
liner. A means must be provided to monitor the process solution head at
designated Locations in the heap, when start up operations begin. These
measurements must be submitteO to the Bureau of Water PoLlution Control.

2. The flexible membrane must meet the minimum requirements of the National
Sanitat:.on Foundation (NSf=) Standard No. 54. The fiexibie membrane must
be protected above by the process soLution collection system ano below
by the secondary liner. The U.ner must be installed at a minimum slope
of 3 percent to provide a gradient for the process solution to flow
towards the collection pipes. A liner/waste compatibility test must be
conducted for ai.l constituents in the process solution which will come
in contact with the flexibl-e membrane. If the manufacturers previous
test information is adequate, it rnay be considered in lieu of running a
new test. Procedures indicated in the most recent ASTM ano EPA test
methoos will be acceptable if conoucted over a reasonable perioo of
time. If field seaming will be made with oifferent or mooifieo
materia.l,s from the oeomembrane, this must be considered in the testing
procecure. At the conclusion of the test a summary report must be
submitted for review indicating the constituents tested, the physical
properties of the liner that were eval-uated, and the conclusions orawn.
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An operational condition of the permit will be that during the life of the
project only those constituents testec for will be useo in the piocess, unless
additional compatibility testing is conducted. A11 flexible membranes,
geotextiles, drainage nets, etc., must be handl_ed, stored and installeo
accoroing to the manufacturers recommendations. A11 fielo seams must vtilize
the shingre effect when appropriate ano be made according to the most
stringent requirements of the manufacturer and must be testeo as specifieo in
ASTI''I Stanoaro Practice D4417-84. Flexible membrane liner specifications must
incluoe as a minimum the following:

a. type of liner material.
b. thickness of the liner.
c. proposeo quality assurance procedures for installation.
d. proposed quality assurance procedures for field seaming.

The design, construction and quality assurance must be certifieo by a
registered professional engineer to meet the State requirements for a
heap leach system. Appropriate assurances ano guarantees to support
this certification must be sent to tbe Bureau of Water Pollution
Control. The quality assurance procedures p,roposed to insure that the
flexible membrane liner will be constructed to fulfill the intent of its
design must be submitted for review.

Weather conditions specified by the manufacturer within which
construction of the flexible membrane liner will be alloweo, such as
wind speed, precipitation, temperatute range and soil moisture content,
must be included in the specifications. Based on this information the
months when these conditions would generally prevail and construction
would be allowed should be identifieO.

3. The secondary liner must consist of cLay material with a maximum
permeability rate of 1.0x10-7 cm per setonO laid in 6 inch lifts. The
thickness of the clay liner will be determlned baseo upon further
geologic investigations.

If bentonite addition or other additives is required the amount neeoed
to achieve the I.CxlC-7 cm/sec permeability must be based on the most
coarse soil from the site to obtain the upper bound clay requirement.
The following information for constructing the clay seconoary liner with
the addition of Bentonite must be submitteo for review:

a. the amount of bentonite requireo.
b. proposed mixing procedure (agricultural disk, rototiller or

pug mill)
c. moisture content and the oensitv at which the lowest

permeabili.ty occurs.

The design and construction quality assurance program for each lift of
the secondary liner and the secondary liner foundation must be submitteo
for review. The foundation must be stabi-e for the oesign helEht of the
heap leach pile with limited differential settlement so the integrity of
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the liner system will not be compromised. lhe potential for geochemical
reaction between leaching soi-utians and the clay materia] which might ai-ter
the properties of the clay must be evaluated.

4. The leakage detection/collection system located beneath the seconoary
linqr must consist of a material with a permeability rate of l.t X

I0-z centimeters per second or greater laid on,an acceptab.Le base
material with a permeability rate ol 1.0 X IC-/ centimeters per secono
or less. The leakage detection/coi-lection system must contain
perforated piping which drain to the leakage collection sump. The
leakage detection/collection system must cover the entire area beneath
the heap leach pad. The head on the leakage required to cause the
leakage to flow along the interface must be minimal-. PipinE must be
compatible with the leakage fluios ano rnust be of adequate strength tc
withstand the weight of the ore, etc., to be loadeo upon it. The system
must be designeo so it will not be contaminated by clay material when
the secondary liner is conscructed above it.
Cnce the site is excavated ano prior--to constructing the founoation for
the liner system, an inspection must be conoucteo for springs, seeps
etc., which may adversely impact the liner system. If any springs,
seeps, etc., are discovered a proposal for diverting this water rnust be
submitted to the Bureau of Water Pollution Control for review and
approval prior to resuming construction.

The equipment, procedures and techniques which will be used to place the ore
on the liner system must be submitted for revj.ew.

If you wish further information please contact Mack Croft or Charlie Dietz at
5t8-6I46.

Sincerely,

,l^ a {,il*

cc: Mel Muir, SL City County Health
Brian Buck, JBR Consultants
Gayle Smith, Bureau DW/S
Creg Boyce, Utah Copper
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Don A. Ost1er, Director
Utah Bureau of lfater Pollution Controi-

Department


